Appl. No. 09/855,925 
20 October 2003 
Preliminary Amendment 

IN THE CLAIMS 

The following is a copy of pending claims in compliance with 37 CFR § 

1.121: 

1 . (Amended) A method for processing seismic data to estimate a time shift 
resulting from velocity anisotropy in the earth's subsurface, comprising: forming a 
gather of seismic data traces; and cross-correlating s e lect e d seismic data traces 
included in said gather within s e l e ct e d tim e windows a time window to estimate 
the a time shift in the seismic data traces includ e d in said gath e r resulting from 
said velocity anisotropy in the earth's subsurface. 

2. (Amended) The method of claim 1 further comprising adjusting seismic data 
traces included in said gather by the amount of the estimated time shift in said 
adjust e d s e ismic data trac e r e sulting from v e locity anisotropy . 

3. (Original) The method of claim 2 further comprising performing an amplitude 
variation with incidence angle analysis on said adjusted seismic data traces. 

4. (Original) The method of claim 2 further comprising performing an amplitude 
variation with azimuth analysis on said adjusted seismic data traces. 

5. (Amended) The method of claim 2 further comprising: determining the incidence 
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angle for seismic data traces included in said gather; and calculating the amplitude 
variation with azimuth and amplitude variation with offset by applying a least 
squares analysis process to reflection coefficient, source-receiver azimuth angle 
and incidence angle data for seismic data traces included in said gather to 
calculate th e amplitud e variation with azimuth and amplitude variation with offset 
in se ismic data trac e s included in said gath e r . 

6. (Amended) The method of claim 2- 1 further comprising applying a least squares 
analysis process to the time shift of said seismic data traces to calculate the 
velocity variation with azimuth in seismic data traces included in said gather. 

Please add the following new claims: 

27. (New) The method of claim 1 further comprising utilizing the estimated time shift 
of said seismic data traces to calculate at least one of: i) an amplitude variation 
with azimuth value in seismic data traces included in said gather and ii) a velocity 
variation with azimuth value in seismic data traces included in said gather. 

28. (New) The method of claim 27 wherein utilizing the estimated times shift further 
comprises a least squares analysis process. 

29. (New) The method of claim 1 further comprising utilizing the estimated time shift 
of said seismic data traces to calculate the amplitude variation with incidence 
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angle in seismic data traces included in said gather. 

30. (New) The method of claim 29 wherein utilizing the estimated times shift further 
comprises a least squares analysis process. 

3 1 . (New) The method of claim 1 further comprising utilizing the estimated time 
shift, reflection coefficient, source-receiver azimuth angle and incidence angle 
data for seismic data traces included in said gather to calculate an amplitude 
variation with azimuth value. 

32. (New) The method of claim 1 further comprising: determining the incidence 
angle for seismic data traces included in said gather; and applying a least squares 
analysis process to reflection coefficient, source-receiver azimuth angle and 
incidence angle data for seismic data traces included in said gather to calculate the 
amplitude variation with azimuth in seismic data traces included in said gather. 

33. (New) The method of claim 1 wherein estimating the time shift further comprises 
cross-correlating said seismic data traces with a pilot trace composited from a 
plurality of traces of said seismic data gather. 

34. (New) The method of claim 33 wherein forming said pilot trace further comprises 
compositing a plurality of traces within a predetermined spatial window within 
said gather of seismic traces. 
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35. (New) The method of claim 1 further comprising using the estimated time shift in 
said seismic data traces for determining a time shift correction for seismic data 
traces included in said gather. 

36. (New) The method of claim 35 further comprising applying said time shift 
correction to said seismic data traces. 

37. (New) The method of claim 36 further comprising performing an amplitude 
variation with incidence angle analysis on said corrected seismic data traces. 

38. (New) The method of claim 36 further comprising performing at least one of: i) 
an amplitude variation with azimuth analysis on said corrected seismic data traces 
and ii) a velocity variation with azimuth analysis on said corrected seismic data 
traces. 

39. (New) The method of claim 36 further comprising determining a surface 
consistent statics correction for said seismic data traces. 

40. (New) A digital computer programmed to utilize seismic data traces obtained 
over a region of the earth's subsurface to perform a process comprising: 

(a) forming a gather of seismic data traces; and 

(b) cross-correlating seismic data traces included in said gather within a time 
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window to estimate a time shift in the seismic data traces resulting from 
velocity anisotropy in the earth's subsurface. 

41 . (New) The digital computer of claim 40 further programmed to perform a process 
comprising utilizing the estimated time shift of said seismic data traces to 
calculate at least one of: i) an amplitude variation with azimuth value in seismic 
data traces included in said gather and ii) a velocity variation with azimuth value 
in seismic data traces included in said gather. 

42. (New) The digital computer of claim 41 wherein utilizing the estimated time shift 
further comprises a least squares analysis process. 

43. (New) The digital computer of claim 40 further programmed to perform a process 
comprising applying a least squares analysis process to the time shift of said 
seismic data traces to calculate an amplitude variation with incidence angle value 
in seismic data traces included in said gather. 

44. (New) The digital computer of claim 43 wherein utilizing the estimated time shift 
further comprises a least squares analysis process. 

45. (New) The digital computer of claim 40 further programmed to perform a 
process to calculate an amplitude variation with azimuth value utilizing the 
estimated time shift, reflection coefficient, source-receiver azimuth angle and 
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incidence angle data for seismic data traces included in said gather. 

46. (New) The digital computer of claim 40 wherein the process for estimating the 
time shift further comprises cross-correlating said seismic data traces with a pilot 
trace composited from a plurality of traces of said seismic data gather. 

47. (New) The digital computer of claim 46 wherein the pilot trace further comprises 
a plurality of traces composited from within a predetermined spatial window 
within said gather of seismic traces. 

48. (New) The digital computer of claim 40 further programmed to perform a process 
comprising using the estimated time shift in said seismic data traces for 
determining a time shift correction for said seismic data traces included in said 
gather. 

49. (New) The digital computer of claim 48 further programmed to perform a process 
comprising applying said time shift correction to said seismic data traces to form 
corrected seismic data traces. 

50. (New) The digital computer of claim 49 further programmed to perform a process 
comprising performing at least one of: i) an amplitude variation with azimuth 
analysis on said corrected seismic data traces and ii) a velocity variation with 
azimuth analysis on said corrected seismic data traces. 
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5 1 . (New) The digital computer of claim 49 further programmed to perform a 
process comprising performing an amplitude variation with incidence angle 
analysis on said corrected seismic data traces. 

52. (New) The digital computer of claim 49 further programmed to perform a 
process comprising determining a surface consistent statics correction for said 
seismic data traces. 

53. (New) A system for processing seismic data obtained over a region of the earth's 
subsurface comprising a process for: 

(a) forming a gather of seismic data traces; and 

(b) cross-correlating seismic data traces included in said gather within a time 
window to estimate a time shift in the seismic data traces resulting from 
velocity anisotropy in the earth's subsurface. 

54. (New) The system of claim 53 further comprising a process for utilizing the 
estimated time shift of said seismic data traces to calculate at least one of: i) an 
amplitude variation with azimuth value in seismic data traces included in said 
gather and ii) a velocity variation with azimuth value in seismic data traces 
included in said gather. 

55. (New) The system of claim 54 wherein utilizing the estimated time shift further 
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comprises a least squares analysis process. 

56. (New) The system of claim 53 further comprising a process for utilizing the time 
shift of said seismic data traces to calculate an amplitude variation with incidence 
angle value in seismic data traces included in said gather. 

57. (New) The system of claim 56 wherein utilizing the estimated time shift further 
comprises a least squares analysis process. 

58. (New) The system of claim 53 further comprising a process to calculate an 
amplitude variation with azimuth value utilizing the estimated time shift, 
reflection coefficient, source-receiver azimuth angle and incidence angle data for 
seismic data traces included in said gather. 

59. (New) The system of claim 53 wherein cross-correlating said seismic data traces 
further comprises cross-correlating said seismic data traces with a pilot trace 
composited from a plurality of traces of said seismic data gather. 

60. (New) The system of claim 59 wherein the pilot trace further comprises a 
plurality of traces composited from within a predetermined spatial window within 
said gather of seismic traces. 

61. (New) The system of claim 53 further comprising a process for using the 
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estimated time shift in said seismic data traces for determining a time shift 
correction for said seismic data traces included in said gather. 

62. (New) The system of claim 61 further programmed to perform a process 
comprising applying said time shift correction to said seismic data traces to form 
corrected seismic data traces. 

63. (New) A method for processing seismic data to estimate a time shift resulting 
from velocity anisotropy in the earth's subsurface, comprising: 

(a) forming a gather of seismic data traces; 

(b) cross-correlating seismic data traces included in said gather within a time 
window to estimate a time shift in the seismic data traces resulting from 
velocity anisotropy in the earth's subsurface; and 

(c) calculating, with the estimated time shift in the seismic data traces, at least one 
of i) an amplitude variation with incidence angle, ii) an amplitude variation 
with azimuth, and iii) a velocity variation with azimuth for the seismic traces. 

64. (New) The method of claim 63 wherein said seismic data traces are cross- 
correlated with a pilot trace composited from a plurality of traces within a 
predetermined spatial window. 

65. (New) The method of claim 63 further comprising determining an anisotropy 
time-shift correction from the estimated time shift. 
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66. (New) The method of claim 65 wherein the anisotropy time shift correction is 
applied to the seismic data traces. 

67. (New) The method of claim 63 further comprising determining a surface 
consistent statics correction for the seismic data traces. 
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